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* notices * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The process which dips up the periphery section of two or more processed substrates which were 
supported by multistage in the level condition by the conveyance arm, and were conveyed from the horizontal 
direction with a multistage supporter, and supports it, The process which a stanchion is contacted in the periphery 
section of the processed substrate supported by the above-mentioned supporter multistage from at least 3 
directions, bundles up, and performs a centering, The substrate alignment approach characterized by having the 
process aligned so that the above-mentioned processed substrate may be laid on the multistage rotary table 
which the above-mentioned supporter is dropped and corresponds with a supporter, the mark for positioning 
which is made to rotate a processed substrate and it has in the periphery section may be detected and the mark 
may be equal to an one direction. 

[Claim 2] The substrate alignment approach according to claim 1 characterized by detecting the mark by the 
above-mentioned detecting element, rotating [ rotate a processed substrate by the drive of the above-mentioned 
rotary table, and ] hard flow at a low speed after stopping rotation so that the above mark may exceed a detecting 
element. 

[Claim 3] The supporter which dips up the periphery section of two or more processed substrates which were 
supported by multistage in the level condition by the conveyance arm, and were conveyed from the horizontal 
direction, and is supported to multistage and which can be gone up and down, The stanchion which is arranged 
around the above-mentioned supporter, is mostly prepared in radial movable, contacts and bundles up from at 
least 3 directions in the periphery section of the above-mentioned processed substrate, and performs a centering, 
The rotary table which is arranged multistage at the inside corresponding to the above-mentioned supporter, and 
lays a processed substrate by descent of a supporter, Substrate array apparatus characterized by having the 
detecting element which detects the mark for positioning which it has in the periphery section of a processed 
substrate, and the control section which controls the rotation of a rotary table so that the above mark is equal to 
an one direction with the detecting signal from this detecting element. 

[Claim 4] Substrate array apparatus according to claim 3 characterized by preparing the support pin which has the 
taper section which performs a preliminary centering to it in contact with the periphery section when dipping up a 
processed substrate in the above-mentioned supporter, and the step which supports the periphery section of the 
processed substrate by which the centering was carried out possible [ horizontal migration ] in the small range. 
[Claim 5] Substrate array apparatus according to claim 3 characterized by preparing the above-mentioned rotary 
table in the support frame of the hollow which held that base side rotation section in the interior, and establishing 
the exhaust port for connecting to this support frame an exhaust air means to exhaust the interior to negative 
pressure. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the substrate alignment approach and its equipment. 
[0002] 

[Description of the Prior Art] Since it faces processing or inspecting a processed substrate (only henceforth a 
wafer), for example, a semi-conductor wafer, generally and there is directivity of a crystal in a wafer, it must align 
about direction of a wafer. For this reason, the orientation flat (it is also called a cage hula) or the notch is 
prepared in the periphery section of a wafer as a mark for positioning. In addition, since there are few parts which 
the direction of a notch has a small notching area of a wafer, and become useless than a cage hula, there is an 
inclination that to the diameter wafer of macrostomia adopted. [ many ] 

[0003] In the processor of a batch type which processes several wafers collectively and - for example, - many - 
In the condition [ having held two or more wafers, for example, 25 sheets, in the perpendicular condition in the 
cassette (it also being called a carrier) which is a container for conveyance made from plastics in the case of a 8 
inch wafer ] A roller is contacted to the wafer in a cassette from a lower part, rotation is given, and the substrate 
array apparatus of the batch type it was made to align a cage hula in an one direction is proposed. Moreover, in 
the processor of single wafer processing which processes one wafer at a time, it carries one wafer at a time on a 
rotary table, and the device which was made to perform the sense of a wafer and main alignment is proposed. 
[0004] 

[Problem(s) to be Solved by the Invention] However, applying is becoming difficult in order for the stress by self- 
weight to cut in many to a wafer by the existing batch type substrate array apparatus with diameter[ of 
macrostomia ]-izing for which the diameter of a wafer exceeds 12 inches (300mm). Moreover, although the 
cassette of closed mold is examined in order to suppress particle contamination of a wafer, a wafer cannot be 
aligned within a cassette in this case. 

[0005] In such a case, although it must align by taking out a wafer from the inside of a cassette, since it puts five 
sheets in block at a time and a wafer is transferred to two or more sheets, for example, the wafer boat which is a 
fixture for heat treatment, in the thermal treatment equipment which heat-treats, for example to a batch type, a 
throughput will fall by the device performed by putting one wafer at a time on a rotary table like previous 
statement. 

[0006] Then, this invention is made that the technical problem mentioned above should be solved. The purpose of 
this invention is to offer the substrate alignment approach that it can bundle up to two or more processed 
substrates, and alignment of a core and the sense can be performed, and its equipment. 
[0007] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose the substrate alignment 
approach of this invention The process which dips up the periphery section of two or more processed substrates 
which were supported by multistage in the level condition by the conveyance arm, and were conveyed from the 
horizontal direction with a multistage supporter, and supports it, The process which a stanchion is contacted in the 
periphery section of the processed substrate supported by the above-mentioned supporter multistage from at 
least 3 directions, bundles up, and performs a centering, The above-mentioned processed substrate is laid on the 
multistage rotary table which the above-mentioned supporter is dropped and corresponds with a supporter, the 
mark for positioning which is made to rotate a processed substrate and it has in the periphery section is detected, 
and it is characterized by having the process aligned so that the mark may be equal to an one direction, 
[0008] It becomes possible to bundle up to two or more processed substrates, and to perform alignment of a core 
and the sense by this. In the above-mentioned substrate alignment approach, when detecting the mark by the 
above-mentioned detecting element aims at improvement in detection precision, rotating [ rotate a processed 
substrate by the drive of the above-mentioned rotary table, and ] hard flow at a low speed after stopping rotation 
so that the above mark may exceed a detecting element, it is desirable. 

[0009] Moreover, the supporter which dips up the periphery section of two or more processed substrates which 
the substrate array apparatus of this invention was supported by multistage in the level condition by the 
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conveyance arm, and were conveyed from the horizontal direction, and is supported to multistage and which can 
be gone up and down, The stanchion which is arranged around the above-mentioned supporter, is mostly 
prepared in radial movable, contacts and bundles up from at least 3 directions in the periphery section of the 
above-mentioned processed substrate, and performs a centering, The rotary table which is arranged multistage at 
the inside corresponding to the above-mentioned supporter, and lays a processed substrate by descent of a 
supporter, It is characterized by having the detecting element which detects the mark for positioning which it has 
in the periphery section of a processed substrate, and the control section which controls the rotation of a rotary 
table so that the above mark is equal to an one direction with the detecting signal from this detecting element. 
[0010] It becomes possible for this to bundle up to two or more processed substrates with an easy configuration, 
and to perform alignment of a core and the sense, and miniaturization of equipment and improvement in a 
throughput can be aimed at. It is desirable, when dipping up a processed substrate to the above-mentioned 
supporter and performing a centering in the above-mentioned substrate array apparatus in two steps so that it 
may not give stress that the support pin which has the taper section which performs a preliminary centering in 
contact with the periphery section, and the step which supports the periphery section of the processed substrate 
by which the centering was carried out possible [ horizontal migration ] in the small range is prepared to a 
processed substrate. Moreover, it is desirable when it prevents particle contamination that the above-mentioned 
rotary table is prepared in the support frame of the hollow which held that base side rotation section in the interior, 
and the exhaust port for connecting to this support frame an exhaust air means to exhaust the interior to negative 
pressure is established. 
[0011] 

[Embodiment of the Invention] Below, the gestalt of operation of this invention is explained in full detail based on 
an accompanying drawing. The outline perspective view showing a part of transfer station containing the 
substrate array apparatus which drawing 1 requires for the gestalt of operation of this invention, the top view in 
which drawing 2 shows this substrate array apparatus, and drawing 3 are the side elevations showing this 
substrate array apparatus. 

[0012] For example, the transfer station for transferring the semi-conductor wafer W which is one of the batch 
type processors and which is a processed substrate in the case of a vertical mold thermal treatment equipment is 
prepared. The cassette 1 which is the container for conveyance made from plastics which held two or more 
wafers, for example, 13 sheets, W with a diameter [ of macrostomia ] of 300mm, for example, diameter, in this 
transfer station multistage, The substrate array apparatus 2 which performs a centering (main alignment: 
centering) and notch doubling (alignment of a hoop direction) to multistage on the same axle (on the same center 
line) in support of two or more wafers, for example, five sheets, W, The transfer device 3 in which ****** of Wafer 
W is performed between between these cassettes 1 and the substrate array apparatus 2 or this substrate array 
apparatus 2, and the wafer boat of the perpendicular standing-up condition which is the fixture for heat treatment 
which is not illustrated is established. 

[0013] The notch 4 which is the notch of a small hemicycle is formed in the periphery section of the above- 
mentioned wafer W as a mark for positioning which shows crystal orientation (refer to drawing 2 ). The above- 
mentioned cassette 1 is laid in the cassette stage in a transfer station. As the above-mentioned cassette 1 , in 
order to suppress particle contamination of Wafer W, it is desirable that it is the closed mold equipped with the 
removable lid which is not illustrated in the front disconnection section. The lid of a cassette 1 is opened and 
closed by the breaker style which is not illustrated. 

[0014] The above-mentioned transfer device 3 is equipped with the conveyance arm 6 which has the sheet metal- 
like fork 5 in multistage so that two or more wafers, for example, five sheets, W can be transferred collectively, 
and this conveyance arm 6 is constituted horizontally possible [ an attitude, level rotation, and rise and fall ]. 
Moreover, as for the fork 5 of the above-mentioned conveyance arm 6, it is desirable that array spacing (vertical 
spacing) is constituted by adjustable. 

[0015] The above-mentioned substrate array equipment 2 is equipped with the supporter 7 which dips up the 
periphery section of two or more wafers W conveyed from the horizontal direction by the above-mentioned 
conveyance arm 6, and is supported to multistage and which can be gone up and down as shown also in drawing 
2 thru/or drawing 3 . This supporter 7 is constituted by the level support plate 8 formed in the shape of a flat 
surface of about U characters. The support plate 8 is formed in the shape of a cantilever by being arranged 
multistage, for example, five steps, and attaching the end face section in the vertical direction common to the rise- 
and-fall frame 9 suitably, at the same spacing as spacing (wafer receipt slot pitch), for example, wafer receipt 
spacing in the above-mentioned cassette 1 . In order to hold spacing of these support plates 8 with a sufficient 
precision, it is desirable to interpose a spacer 10 between base the ****** support plate 8 sides, and to fix a 
support plate 8 to the rise-and-fall frame 9 through these spacers 10. 

[0016] The above-mentioned rise-and-fall frame 9 is supported possible [ rise and fall ] through the guide 13, for 
example, a linear guide, by the fixed frame 12 set up on the base plate 1 1 . Moreover, the rise-and-fall mechanical 
component 14 which carries out rise-and-fall actuation of the above-mentioned rise-and-fall frame 9 and which 
has a ball screw, for example is attached in the fixed frame 12. It may be made to perform detection of the rise- 
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and-fall height level of the rise-and-fall frame 9 by forming sensors, such as an encoder, in the rise-and-fall 
mechanical component 14, or it forms the dog 15 which is the detected body in the rise-and-fall frame 9 like the 
example of illustration, and it may be made to perform it by forming the sensor 16 which detects the dog 15 to a 
fixed frame 12. 

[0017] The support plate 8 which constitutes the above-mentioned supporter 7 may be constituted so that the 
inferior surface of tongue of Wafer W may be directly supported by field contact on the top face, but in order to 
attain mitigation of the frictional resistance at the time of a wafer centering, easy-ization of the transfer by fork 5, 
etc. The thing which support the periphery section of each wafer W in the condition of having floated from the top 
face of a support plate 8, on the top face of a support plate 8 and for which two or more four support pins 17 are 
suitably formed in the hoop direction at spacing, for example is desirable. Moreover, this support pin 17 is 
desirable, when dipping up Wafer W and performing a centering in two steps so that having the taper section 18 
which performs a preliminary centering in contact with that periphery section, and the step 19 which supports the 
periphery section of the wafer W by which the centering was carried out possible [ horizontal migration ] in the 
small range may mention later, and stress may not be given to a wafer. 

[0018] The above-mentioned support pin 17 is simply obtained by forming the cone section or the truncated cone 
section of a minor diameter in the upper limit of the cylinder section of for example, predetermined height rather 
than this. Between the support plates 8 located in right above [ of the support pin 17 / the upper limit and right 
above / of it ], the predetermined clearance for carrying out carrying-in taking out of the wafer W from a horizontal 
direction needs to be formed. As an ingredient of the above-mentioned support pin 17, although you may be a 
quartz, for example, frictional resistance is small and little resin, for example, PEEK resin, is suitable also for the 
particle contamination to a wafer. 

[001 9] The periphery section of the wafer W of each stage is contacted from at least 3 directions, the stanchion 20 
which bundles up the centering of Wafer W and performs it is arranged, and Wafer W is mostly formed for these 
stanchions 20 in the perimeter of the above-mentioned supporter 7 movable radial. In the example of illustration, 
three stanchions 20 are mostly arranged at equal intervals in the hoop direction so that it may be located in the 
perimeter of Wafer W, and one of them is arranged inside the support plate 8 on the layout. Moreover, it is 
desirable that the notch 21 for avoiding interference with other two stanchions 20 is formed in the periphery 
section of a support plate 8. As an ingredient of a stanchion 20, although you may be a quartz, for example, an 
alumina is suitable. Moreover, as a configuration of a stanchion 20, the shape of a cylinder is desirable. 
[0020] On the above-mentioned base plate 1 1 , the air cylinder 22 of Wafer W which carries out attitude migration 
is mostly arranged by radial in support of the lower limit section of each strut 20 in the above-mentioned stanchion 
20 radial as a driving means of Wafer W which carries out migration actuation. The air cylinder 22 of the example 
of illustration equips the upper part with the agonist 24 which carries out attitude migration horizontally through the 
linear guide 23, and the above-mentioned stanchion 20 is set up by this agonist 24. On the above-mentioned 
base plate 1 1 , in order to regulate the migration stroke of the above-mentioned stanchion 20, as shown also in 
drawing 7 , you make it located in the 1 side of an air cylinder 22, and the stopper shaft 25 parallel to this is 
established through the stopper base 26. 

[0021] The arm 27 fixed to the agonist 24 of the above-mentioned air cylinder 22 is engaging with the above- 
mentioned stopper shaft 25 possible [ sliding ], and it is constituted so that the migration stroke end (an advance 
end and retreat end) of a stanchion 20 may be regulated by this. Moreover, the screw section 28 screwed in the 
stopper base 26 is formed in the base side of the above-mentioned stopper shaft 25, and the location of the 
migration stroke end of a stanchion 20 can be adjusted now by rotating the stopper shaft 25. In order for a 
stanchion 20 to press the periphery section of Wafer W beyond the need and to make it not give stress, rotation of 
the above-mentioned stopper shaft 25 adjusts the location of the advance end. 

[0022] The disc-like rotary table 29 which lays Wafer W by descent of a supporter 7 inside the above-mentioned 
supporter 7 is arranged multistage, for example, five steps, corresponding to the support plate 8 of a supporter 7. 
Each rotary table 29 is formed in the tip side upper part of the level support frame 30, and the base side of each 
support frame 30 is being fixed to the above-mentioned fixed frame 12 in common. The above-mentioned rotary 
table 29 and the support frame 30 are formed in the magnitude which does not interfere in rise-and-fall migration 
of the above-mentioned support plate 8. 

[0023] Although Wafer W may be directly supported in the top face of the above-mentioned rotary table 29, it is 
more desirable than viewpoints, such as antisticking of a contaminant, that the plurality 31 for floating and 
supporting Wafer W from the top face of a rotary table 29, for example, three **-like supporting material, is 
formed. As an ingredient of this **-like supporting materia! 31, cull RETTSU (trade name) is desirable on for 
example, what has buffer nature and frictional resistance, fluorine system rubber with little particle contamination 
to a wafer also in it, and a concrete target. 

[0024] As shown also in drawing 4 , in order to hold the base side rotation section 32 of a rotary table 29, as for 
the above-mentioned support frame 30, it is desirable to be formed in box-like [ from which the interior became 
hollow ]. In this case, the support frame 30 is formed in box-like [ with which the upper part was opened wide ], 
and it is suitable on a maintenance that the frame cover 33 is attached in that upper part removable by the screw 
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stop etc. A pivot 34 is set up, it is attached in the tip side in the above-mentioned support frame 30 pivotable in 
the condition that the follower pulley 36 penetrates the above-mentioned frame cover 33 through bearing 35, for 
example, cross bearing, to this pivot 34, and the rotary table 29 is attached in the upper limit section of this 
follower pulley 36 removable by the screw stop etc. The above-mentioned follower pulley 36 grade constitutes the 
base side rotation section 32 of a rotary table 29. 

[0025] the end face side in the above-mentioned support frame 30 - an electric motor - the driving pulley 38 
preferably driven by the pulse motor 37 arranges - having - this driving pulley 38 and the above-mentioned 
follower pulley 36 -- a belt - a timing belt 39 is rolled almost preferably. As the above-mentioned motor 38 is 
shown also in drawing 5 , it is attached in the motor base 40 and this motor base 40 is attached in the end face 
side inferior surface of tongue of the above-mentioned support frame 30 with the screw 41 . 
[0026] While the slot 42 is formed so that it can justify on the occasion of anchoring with a screw 41 , the hook 43 
for pulling the motor base 40 is formed in the above-mentioned motor base 40 in one in order to give a desired 
tension to the above-mentioned timing belt 39. By hooking and pulling a pull gage on this hook 43, a timing belt 
39 can be stretched by proper tension. In addition, in order to avoid interference of ****** motor 37 comrades, as 
for a motor 37, it is desirable to be arranged by turns at right and left. 

[0027] Moreover, it is desirable when it prevents particle contamination that the exhaust port 44 for connecting the 
suction tube which leads, the exhaust air means, for example, the exhaust air system, which exhausts the interior 
to negative pressure, and which is not illustrated, as shown also in drawing 6 is established in the end face side of 
the above-mentioned support frame 30. Thereby, the contaminant generated from the base side rotation section 
32 and the timing-belt 39 grade of a rotary table 29 can prevent dispersing out of the support frame 30, and can 
prevent particle contamination of Wafer W. 

[0028] On the other hand, the detecting element 45 which detects the notch 4 which it has in the periphery section 
of Wafer W is formed in the side of the above-mentioned supporter 7, and it is constituted so that the above- 
mentioned notch 4 is equal to an one direction based on the detecting signal from this detecting element 45 and 
the rotation of a rotary table 29 may be controlled by the control section 46. The above-mentioned detecting 
element 45 is formed in the sensor tower 47 set up on the base plate 1 1 corresponding to the wafer W on each 
rotary table 29. 

[0029] The location of a notch 4 can be detected now by the above-mentioned detecting element's 45 consisting 
of a photosensor which has the floodlighting section 48 which counters on both sides of the periphery section of 
each wafer W, and a light sensing portion 49 as shown also in drawing 8 , and being in the condition of passing 
through a notch 4 from the condition that the optical axis which becomes a light sensing portion 49 from the other 
side, for example, an infrared light line, was intercepted in the periphery section of Wafer W from the floodlighting 
section 48. In order to prevent incorrect detection, it is desirable that the gobo 50 is arranged between ****** 
photosensors. Moreover, it is desirable that the notch 51 is formed in the periphery section of the above- 
mentioned support plate 8 in order to avoid interference with the sensor tower 47 which has a detecting element 
45. 

[0030] In the substrate alignment approach of aligning the notch 4 of the above-mentioned wafer W in an one 
direction, when being constituted so that the above-mentioned detecting element 45 may detect a notch 4 aims at 
improvement in detection precision, rotating [ make an one direction rotate Wafer W by the drive of the above- 
mentioned rotary table 29, and ] hard flow at a low speed after [ when the above-mentioned notch 4 exceeds a 
detecting element 45 (it overruns) ] making it like and stopping rotation, it is desirable. Moreover, if the above- 
mentioned detecting element 45 detects the location of a notch 4, when making it only desired angle of rotation 
rotate Wafer W from the location, a notch 4 can be aligned towards desired. 

[0031] Although the substrate array apparatus 2 which consists of the above configuration is installed on the 
installation base 52, in order to attain easy-ization of positioning in that case, it is desirable to adopt the kinematic 
coupling 53. This kinematic coupling 53 consists of block 55 which has the slot 54 of the shape of cross-section 
reverse of V characters arranged in the pars basilaris ossis occipitalis of the base plate 1 1 of the substrate array 
apparatus 2, and an axis 56 which has the point of the shape of the spherical surface which engages with the slot 
54 of this block 55, as shown in drawing 3 thru/or drawing 9 . 

[0032] The above-mentioned block 55 is attached in the inferior surface of tongue of a base plate 1 1 at the 
predetermined spacing at three radials. The above-mentioned axis 56 makes the installation base 52 correspond 
with the above-mentioned block 55, and is set up three. The axis 56 is screwed in the installation base 52, and 
height adjustment is possible. By laying the substrate array apparatus 2 so that the slot 54 of block 55 may be 
engaged on these axes 56, the substrate array apparatus 2 can be easily positioned to a position. What is 
necessary is just to fix the base plate 1 1 of the substrate array apparatus 2 to the installation base 52 with the 
securing bolt which is not illustrated after positioning. Thus, since positioning can be done easily, also when 
installing the substrate array apparatus 2 in narrow space, installation can be done correctly and easily and a 
maintenance is also easy installation. 

[0033] As for one block 55, it is desirable among three above-mentioned blocks 55 to make it in agreement in the 
conveyance direction X of the wafer W by the conveyance arm 6 to the substrate array apparatus 2. This 
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becomes possible to perform parallel adjustment to the wafer W conveyed easily only by performing height 
adjustment of right and left by the axis 56 corresponding to other two blocks 55. 

[0034] Next, the operation of the substrate array apparatus 2 and the substrate alignment approach of consisting 
of the above-mentioned configuration are described. First, the fork 5 of the conveyance arm 6 of the transfer 
device 3 is made to advance into a cassette 1 , two or more wafers, for example, five sheets, W are put in block in 
the state of multistage, and are dipped up, and it takes out out of a cassette 1 . Next, Wafer W is carried in from a 
horizontal direction in the substrate array apparatus 2 by changing and advancing the sense of the above- 
mentioned fork 5 in the direction of the substrate array apparatus 2. the support plate 8 of the supporter [ in / at 
this time / the substrate array apparatus 2 ] 7 - elevating length - it is mostly set as the mid-position, and Wafer 
W and fork 5 advance horizontally between the support plate 8 upper part of the maximum upper case, and the 
****** support plate 8, without contacting the support pin 17 and rotary table 29 on a support plate 8. 
[0035] If Wafer W is conveyed in the substrate array apparatus 2 by the above-mentioned conveyance arm, the 
rise-and-fall mechanical component 14 will start, and a support plate 8 will carry out updrift to a rise end through 
the rise-and-fall frame 9. Wafer W is dipped up out of on fork 5 by the updrift of these support plates 8. Since the 
support pin 17 prepared on the support plate 8 is formed in the configuration which has the taper section 18 and a 
step 19 at this time, while the periphery section of Wafer W is guided by the taper section 18 of the support pin 17 
to the inner direction and a rough and preliminary centering is performed, finally it is supported by the step 19. 
Fork 5 retreats from the substrate array apparatus 2 after the pile raising termination described a top. 
[0036] Next, when three stanchions 20 for centerings which are standing by in the retreat location move forward 
to the method of the inside of radial mostly by the drive of an air cylinder 22 and these stanchions 20 contact and 
press in the periphery section of the wafer W of each stage at coincidence, it is carried out by the centering of two 
or more wafers W bundling up. At this time, since the periphery section of Wafer W is supported possible 
[ horizontal migration ] in the small range on the step 19 of the support pin 17, a centering is performed easily 
smoothly. By regulating the advance end of the above-mentioned stanchion 20 with the stopper shaft 25, there is 
no possibility of the thrust beyond the need not acting on Wafer W, and giving stress to Wafer W. 
[0037] moreover, as the 1st step, after the taper section 1 8 of the support pin 1 7 performs the rough and 
preliminary centering of the wafer W of each stage according to an individual, as the 2nd step Since it was made 
to perform the centering of Wafer W in two steps as it bundled up with the common stanchion 20 and the final 
centering (this centering) of the wafer W of a whole page was performed, it becomes possible to perform a 
centering smoothly, without giving stress to Wafer W. The core of Wafer W is in agreement with the center of 
rotation of a rotary table 29 with this centering. After termination of the above-mentioned centering, a stanchion 20 
retreats to a retreat end and separates from the periphery section of a wafer. 

[0038] Next, the support plate 8 of a supporter 7 carries out downward migration to a downward end, and the 
wafer W of each stage is received and passed on a rotary table 29 from on the support pin 1 7. In this way, if 
Wafer W is laid on a rotary table 29, a rotary table 29 will rotate to an one direction, for example, a clockwise 
rotation, by the drive of a motor 37, and Wafer W will be rotated. If it results in the detecting element 45 which the 
notch 4 of that periphery section becomes from a photosensor by rotation of this wafer W, the location of a notch 
4 will be detected by this detecting element 45, and the rotation of a rotary table 29 will be controlled so that a 
notch 4 is equal to an one direction with a control section 46 based on this detecting signal. 
[0039] In this case, it is desirable to control so that the above-mentioned detecting element 45 detects a notch 4, 
rotating [ make an one direction (clockwise rotation) rotate Wafer W by the drive of the above-mentioned rotary 
table 29 and ] hard flow (counterclockwise rotation) at a low speed, after [ when the above-mentioned notch 4 
exceeds a detecting element 45 (it overruns) ] making it like and stopping rotation. This becomes possible to 
detect the location of a notch 4 correctly. Moreover, if the above-mentioned detecting element 45 detects the 
location of a notch 4, when making it only predetermined angle of rotation rotate Wafer W in this direction 
(counterclockwise rotation) from the location, a notch 4 can be turned and aligned in the predetermined direction. 
[0040] In this way, if the centering of Wafer W and notch doubling are completed, a support plate 8 will dip up 
Wafer W out of on a rotary table 29 by [ of elevating length ] carrying out updrift to the mid-position mostly. 
Subsequently, the fork 5 of the conveyance arm 6 advances between Wafer W and a rotary table 29, and Wafer 
W is dipped up, and it takes out from the substrate array apparatus 2, and transfers to the wafer boat which is not 
illustrated. 

[0041] Thus, according to the above-mentioned substrate array apparatus 2 thru/or the substrate alignment 
approach, it is effective in the cure against a throughput at the time of becoming possible to perform a centering 
and notch doubling to multistage on the same axle in support of two or more wafers W, and being able to aim at 
improvement in a throughput, for example, using the cassette of closed mold. Moreover, since the configuration is 
easy, miniaturization can be attained and an occupancy tooth space may also be narrow at a multilevel structure. 
[0042] As mentioned above, although the gestalt of operation of this invention has been explained in full detail 
with the drawing, the various design changes in the range which is not limited to the gestalt of the above- 
mentioned implementation and does not deviate from the summary of this invention etc. are possible for this 
invention. For example, it is not necessary to be necessarily a notch or a cage hula for example, and you may be 
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a mark, a bar code, etc. as a mark formed in the periphery section of Wafer W. Moreover, it is not necessary to be 
necessarily belt driving for example, and you may make it link a thin motor with a rotary table directly as a driving 
means of a rotary table 29. 

[0043] Moreover, you may make it use two or more substrate array apparatus 2, installing them. For example, a 
cassette 1 is arranged in two right and left, and is installed in a cassette stage, and you may make it install two 
substrate array apparatus 2 in right and left at the lower part, as shown in drawing 10 . According to this, while 
performing the centering of a wafer, and notch doubling by one substrate array apparatus, the transfer activity of 
the wafer in the substrate array apparatus of another side can be done, and further improvement in a throughput 
can be aimed at. 
[0044] 

[Effect of the Invention] In short, according to this invention, the following effectiveness can be done so above. 
[0045] (1 ) According to the substrate alignment approach of this invention, dip up the periphery section of two or 
more processed substrates which were supported by multistage in the level condition by the conveyance arm, 
and were conveyed from the horizontal direction with a multistage supporter, and support it. After carrying out by 
contacting a stanchion in the periphery section of a processed substrate from at least 3 directions in the state of 
this support, and putting a centering in block, In order to make it align so that the mark for positioning which lays 
the above-mentioned processed substrate on the multistage rotary table which the above-mentioned supporter is 
dropped and corresponds with a supporter, and it has in the periphery section of a processed substrate may be 
equal to an one direction, It becomes possible to carry out easily in the tooth space to which alignment of a core 
and the sense was restricted collectively, without giving stress to two or more processed substrates, and 
improvement in a throughput can be aimed at. 

[0046] (2) According to the substrate array apparatus of this invention Contact the periphery section of a 
processed substrate from at least 3 directions around the supporter which dips up the periphery section of two or 
more processed substrates which were supported by multistage in the level condition by the conveyance arm, 
and were conveyed from the horizontal direction, and is supported to multistage and which can be gone up and 
down, and the stanchion which bundles up a centering and performs it is arranged. Arrange in multistage the 
rotary table which lays a processed substrate by descent of a supporter inside the above-mentioned supporter, 
and a detecting element detects the mark for positioning which it has in the periphery section of a processed 
substrate. Since the rotation of a rotary table was controlled so that the above mark was equal to an one direction 
with a control section, it becomes possible to bundle up to two or more processed substrates with an easy 
configuration, and to perform alignment of a core and the sense, and miniaturization of equipment and 
improvement in a throughput can be aimed at. 
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PRIOR ART 



[Description of the Prior Art] Since it faces processing or inspecting a processed substrate (only henceforth a 
wafer), for example, a semi-conductor wafer, generally and there is directivity of a crystal in a wafer, it must align 
about direction of a wafer. For this reason, the orientation flat (it is also called a cage hula) or the notch is 
prepared in the periphery section of a wafer as a mark for positioning. In addition, since there are few parts which 
the direction of a notch has a small notching area of a wafer, and become useless than a cage hula, there is an 
inclination that to the diameter wafer of macrostomia adopted. [ many ] 

[0003] and - for example, - many - the processor of a batch type which processes several wafers collectively - 
setting In the case of the 8 inch wafer, in the condition [ having held two or more wafers, for example 25 sheets, in 
the perpendicular condition in the cassette (it also being called a carrier) which is a container for conveyance 
made from plastics ], a roller is contacted to the wafer in a cassette from a lower part, rotation is given, and the 
substrate array apparatus of the batch type it was made to align a cage hula in an one direction is proposed. 
Moreover, in the processor of single wafer processing which processes one wafer at a time, it carries one wafer at 
a time on a rotary table, and the device which was made to perform the sense of a wafer and main alignment is 
proposed. 
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EFFECT OF THE INVENTION 

[Effect of the Invention] In short, according to this invention, the following effectiveness can be done so above. 
[0045] (1) It is a multistage supporter about the periphery section of two or more processed substrates which 
according to the substrate alignment approach of this invention were supported by multistage in the level 
condition by the conveyance arm, and were conveyed from the horizontal direction. After carrying out by dipping 
up and supporting, contacting a stanchion in the periphery section of a processed substrate from at least 3 
directions in the state of this support, and putting a centering in block, In order to make it align so that the mark for 
positioning which lays the above-mentioned processed substrate on the multistage rotary table which the above- 
mentioned supporter is dropped and corresponds with a supporter, and it has in the periphery section of a 
processed substrate may be equal to an one direction, It becomes possible to carry out easily in the tooth space 
to which alignment of a core and the sense was restricted collectively, without giving stress to two or more 
processed substrates, and improvement in a throughput can be aimed at. 

[0046] (2) According to the substrate array apparatus of this invention Contact the periphery section of a 
processed substrate from at least 3 directions around the supporter which dips up the periphery section of two or 
more processed substrates which were supported by multistage in the level condition by the conveyance arm, 
and were conveyed from the horizontal direction, and is supported to multistage and which can be gone up and 
down, and the stanchion which bundles up a centering and performs it is arranged. Since the rotation of a rotary 
table was controlled so that the rotary table which lays a processed substrate by descent of a supporter inside the 
above-mentioned supporter was arranged in multistage, a detecting element detected the mark for positioning 
which it has in the periphery section of a processed substrate and the above mark was equal to an one direction 
with a control section It becomes possible to bundle up to two or more processed substrates with an easy 
configuration, and to perform alignment of a core and the sense, and miniaturization of equipment and 
improvement in a throughput can be aimed at. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, applying is becoming difficult in order for the stress by self- 
weight to cut in many to a wafer by the existing batch type substrate array apparatus with diameter[ of 
macrostomia ]-izing for which the diameter of a wafer exceeds 12 inches (300mm). Moreover, although the 
cassette of closed mold is examined in order to suppress particle contamination of a wafer, a wafer cannot be 
aligned within a cassette in this case. 

[0005] In such a case, although it must align by taking out a wafer from the inside of a cassette, since it puts five 
sheets in block at a time and a wafer is transferred to two or more sheets, for example, the wafer boat which is a 
fixture for heat treatment, in the thermal treatment equipment which heat-treats, for example to a batch type, a 
throughput will fall by the device performed by putting one wafer at a time on a rotary table like previous 
statement. 

[0006] Then, this invention is made that the technical problem mentioned above should be solved. The purpose of 
this invention is to offer the substrate alignment approach that it can bundle up to two or more processed 
substrates, and alignment of a core and the sense can be performed, and its equipment. 
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MEANS 



[Means for Solving the Problem] In order to attain the above-mentioned purpose the substrate alignment 
approach of this invention The process which dips up the periphery section of two or more processed substrates 
which were supported by multistage in the level condition by the conveyance arm, and were conveyed from the 
horizontal direction with a multistage supporter, and supports it, The process which a stanchion is contacted in the 
periphery section of the processed substrate supported by the above-mentioned supporter multistage from at 
least 3 directions, bundles up, and performs a centering, The above-mentioned processed substrate is laid on the 
multistage rotary table which the above-mentioned supporter is dropped and corresponds with a supporter, the 
mark for positioning which is made to rotate a processed substrate and it has in the periphery section is detected, 
and it is characterized by having the process aligned so that the mark may be equal to an one direction. 
[0008] It becomes possible to bundle up to two or more processed substrates, and to perform alignment of a core 
and the sense by this. In the above-mentioned substrate alignment approach, when detecting the mark by the 
above-mentioned detecting element aims at improvement in detection precision, rotating [ rotate a processed 
substrate by the drive of the above-mentioned rotary table, and ] hard flow at a low speed after stopping rotation 
so that the above mark may exceed a detecting element, it is desirable. 

[0009] Moreover, the supporter which dips up the periphery section of two or more processed substrates which 
the substrate array apparatus of this invention was supported by multistage in the level condition by the 
conveyance arm, and were conveyed from the horizontal direction, and is supported to multistage and which can 
be gone up and down, The stanchion which is arranged around the above-mentioned supporter, is mostly 
prepared in radial movable, contacts and bundles up from at least 3 directions in the periphery section of the 
above-mentioned processed substrate, and performs a centering, The rotary table which is arranged multistage at 
the inside corresponding to the above-mentioned supporter, and lays a processed substrate by descent of a 
supporter, It is characterized by having the detecting element which detects the mark for positioning which it has 
in the periphery section of a processed substrate, and the control section which controls the rotation of a rotary 
table so that the above mark is equal to an one direction with the detecting signal from this detecting element. 
[0010] It becomes possible for this to bundle up to two or more processed substrates with an easy configuration, 
and to perform alignment of a core and the sense, and miniaturization of equipment and improvement in a 
throughput can be aimed at. It is desirable, when dipping up a processed substrate to the above-mentioned 
supporter and performing a centering in the above-mentioned substrate array apparatus in two steps so that it 
may not give stress that the support pin which has the taper section which performs a preliminary centering in 
contact with the periphery section, and the step which supports the periphery section of the processed substrate 
by which the centering was carried out possible [ horizontal migration ] in the small range is prepared to a 
processed substrate. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the outline perspective view showing a part of transfer station containing the substrate array 

apparatus concerning the gestalt of operation of this invention. 

[Drawing 2} It is the top view showing this substrate array apparatus. 

[Drawing 3] It is the side elevation showing this substrate array apparatus. 

[Drawing 4] It is drawing of longitudinal section showing the support frame of a rotary table. 

[Drawing 51 It is the bottom view showing the condition of having seen the motor part from the lower part. 

[ Drawing 61 It is the flat-surface sectional view showing the internal structure by the side of the base of a support 

frame. 

[Drawing 71 the drive of a stanchion is shown - it is a cross-section top view a part. 
[Drawing 81 It is the side elevation showing a detecting element. 

[Drawing 91 It is the explanatory view showing the arrangement configuration of kinematic coupling roughly. 

[Drawing 101 It is the explanatory view showing roughly the arrangement configuration in the case of having 

arranged substrate array apparatus to 2 reams in a processor. 

[Description of Notations] 

W Semi-conductor wafer (processed substrate) 

2 Substrate Array Apparatus 

4 Notch (Mark) 

6 Conveyance Arm 

7 Supporter 

17 Support Pin 

1 8 Taper Section 

19 Step 

20 Stanchion 

29 Rotary Table 

30 Support Frame 

44 Exhaust Port 

45 Detecting Element 

46 Control Section 
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DRAWINGS 
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1)36 tC(±^</W L< f**>f ^ ^^/w h 3 9 

^~^-<-^4 0dS_h|a^«p7u— A3 0^S«Sffi!lTffi 
^^4 lT»M-ftb4xfV^ 0 
[0 0 2 6] ±|S^-^-<-^4 OlCfi, *^4 1 -CcT) 

x>v-3 >^-^-X.5-<< ^e— ^-<— ^ 4 O^^lo^Sfc 
tixovyt 4 3ri$— ^nxv>So :W7y^ 

4 3^^y-^«r5|o»ttT3lo!85ri:^J:0, ^ 
^ ^ 3 9SriijEft!fi*-C«Swi:36S"C*5o 

3 7ttfe^lcS5£^iaB*iX"CV^<5wi:^»* L 

[0 0 2 7] ±E3t»7U-A3 OcDS^iJtc: 
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-^2 9 coS^iBlJIfilteSfR 3 2^-f^ ^^/P K 3 9 
^4^— ^ffi]{c«|f5 J; 9l«f-^2 9CO[ElK4^ 10 

«J»ffl4 6(cJ: OMWi-Si 5^«fiKStt"C^-5o -tie 
&ttl£i54 5fi x M l±tcSc^:$tVitir^ 

If— * 17—4 7^^IU«5x— ^2 9_hcO^^/>W^^t 

[0 0 2 9] ±fB|fttt!*fl5 4 5ti\ ElSfcifc^-rj: 9tC, 
#^^xNW<D^jR^^A/"C»f6]-r5a3tSl5 4 8 <ts* 

4 9 rp] 5 btaz ytm* •> ^ysw 

n^Ilc/iSC fclCfc 9 7 y^4<OffiBS:tfttHT*#5 20 

t>t- m^»XX<S5 ortSKBSjft/O^;: 
L^o £/c> ±E£mR8<D«»ffif;:te > «SttJ«f|X4 5S: 
*!7-4 7 4r^>T**r*ftS*:«>^«* 

[0 0 3 0] _hfa^^W<£>/ -/^4£r— ;£-f*nc:^J£ 
^^gmf&I^V^Tfi, ±150^—^2 9 <£> 
BMK:J:9 S^^^WS:— ^(cHHESii:, ±15/ *^4 
^MUtV4 5«r»^5 (*-/<-9>t5) i^ctt 

lE^tBSP 4 5 K J: D / v * 4 <fc 9 £ ft 

[0 0 3 1 ] «±0«ric^P>*6S«SE?tJI6«2tt, R 
B*5 2_bfcRB£*t*#, *0>i§£\ CfcB**<0*JI 

^5 3tt, IH3/£V>L|il9(C^-rj;^(^ StSS^JS 

3=#Wf8 5 4^Wt5^P 5 5 :^d^5 
5<D«5 4^«^-J-5*ffi«W*«8fflSr*r-r5«tf 5 6 

[0 0 3 2] ±|S^o 5/^ 5 5tt, ^-^^U— h 1 1 

(Aft: 5 6tt\ HSB^S 2td±fE^n >^5 5 kttl&Zlt 

x 3&&&£tiz> 0 m&5 6n, 5 2 (C^^n 
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cyp 5/^ 5 5<^8t5 4ds«-&-r-& j: iizmmm&mw. 

2^ttBi-S-^«-J:t), S««E^J36tt 2 SrBffS^fifcfi 
K*6KteBft#r*w tfcfi*«>«, 0** 

L*v^B5£#/u He* 9 SffiSMiSB 2 0V<— *:/u— 
M iSrKtt-&5 2^BSt^tfJ:v^ w<o,fc5l-ffl:fi 

fcRB-TaW^tefc, RBa s JE*J.o5&fi(;:-Cf\ ^ 

[0 0 3 3] _hfS3fl§(Dyn 5 5C05^, lfiCO^ 
o^55 H£tK«E^JKB 2 fctt-t ZW&T- A 6 £ 

l\> ^ixicj; 19, Mc0 2<@C7)yu 5 5id*fJ^i-6W 

z^wizM-f s w^nmm&mg, effect as^riB ^ & 

[0 0 3 4] jfcK, ±Ba«^P>*SatS!lE^JSSfi2(0 
«!3<Z>J»i£T— A6(D7t- ^ 5£#-trs/ h 1 P^fCitA 

Si^J3SB2 <Djjfatc±m7*-? 5 COf^^^^^THtJii 
*|pJ^f>JSA-r-5o ^^^P. S«SE?"JiSfi2^*3ltS3t 

8±<^s:fipt D ^i 7^mi5^— >^/u2 9 

[0 0 3 5] ±taagiST — AfC X 0 C^yNWflS&ESEJlJ 
3SB2rt^»ai$tt-5i:, #«Wl4«L, # 

pw* 9 ur xjmk 8 3&s±#^ ^ k* x±^m-r 
Rtt&*b-cv*<5*«ptr>'i 7^^w<— gui 8 taaii 

9Sr^-r5ff^(^fig$turv^yj:i6, *ai/NW(0^3ft 
^ 5 ^S^S^iJ^B 2 

[0 0 3 6] «iiffifiict#«Lrv^^aLfflo 

3*Wjft2 0^x7->!j >^2 2 (DmthiZ 

— «2 5lc:J:*)S»JSnsr. <ttci:«9 N ^^yxwicfl^ 
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[0 0 3 7] £7t, mi&V&k It, 7<Dt 

5 r 1 4 < Rttlc^ffi LtlT 5 1 1 Ji^lB 1 4S. rco 

[0 0 3 8 ] 3£»»7«>3£»«8*STI»^^ K* 

@6f-^2 9±i:«tSW^, 067-^2 9 

f4^-^l:IU 5«r-^2 9£>leHE*j&s 20 
[0 0 3 9] r<Oj§£\ _bfSEE]fex — ^/L-2 9COJ§EKjK 
y^4 36S«ittiffl4 5 4rfflx.5 9 J: 3 

iiTIsIteS-a:*dSP>±E«itH«f»4 5MJ;9 y yf4S:tt 

fc* ±|B*ffl»4 5(CJ;I9 y yf4Wfilt*ULfc 

y ^ 4 £ Bff 5£ co jffa \ z fa t 1 T fijij £ -fr 5 C £ ^ 5 • 
[0 0 4 0] r 5 Lt!>x/NW^fflL*5j;t;/ 
WHTLfcftb, £l*E8as#WM hP-^rouW 

^f-^2 9 ttomizmmT— j*6<d7*—? s&m 

[0 0 4 1] r<oJ:5l-±IE»ffiK?»JSSB2*^LStR 40 
[0 04 2] *8H0ftlfc0>H»tt«rlBBBfc J; 5 fflft 
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nnbtiztflk Ltd, etityyf, *>-5iMi^y 

*>oTt>J:l\, @Kf-^2 9wM^^L 

[0 0 4 3] S«SE^J3SS2H, HRettKUt 

^7ir^ bx^r— ^*-fey M Srfc&lc 2 fl&^T 
RBi-5<fc5KU *<z>T*KSl&«?i]3S«2 £fc&ic 

Sffi»^JKB-e^^co^tHU*3J:Vy y^-ZZfto 

rv^siBjcflb*<os««^j3fiB^feMta»>^o»«fP 
60 

[0 0 4 4] 

[0 0 4 5] (1) *5BWo**»M*ftfcJ:tttf, m 

»BU «»aK«o«|ftttl-*^*ffiB»«>fflwB]36S 
-*lft«c»5 J: 5 fc*, S&tfc^&fciJlg 

m^Ml-Xx b ^^5ri4<-)SLtW^J: 

fcs&SBrtBfcjfcij, xj\,-7y b<nfa±&mtiZo 
[0 0 4 6] (2) *»W«>aS«EJiJiS«lwJ:ixtf, « 

[0 2] mS**MKBSr^i-TBH'C*>5. 
[0 3] |5]S*E«EMSS«S:^-r(BlJffiB|-Cifo6 0 
[BI4] liie^-^u^ft^u— AS:^-r«»rffiia'C 
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